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1.0  

This report presents the results of a detailed evaluation on the feasibility of implementing a streetcar 
system in Brooklyn. This analysis draws upon the experience and lessons learned from several existing 
streetcar systems presented in the Case Study Report. As part of that effort, the Study Team and 
representatives of NYCDOT conducted a field visit of the Philadelphia Route 15 Trolley system. In 
addition, a number of site investigations were performed in Red Hook and Downtown Brooklyn to 
identify alignment options and feasibility considerations related to clearances and turning radii, track 
geometry, sidewalks, bikeways, and utilities. 
 
This detailed analysis considers constructability issues, vehicle options, and overall costs to implement 
and operate a streetcar system in Brooklyn. The evaluation was conducted based on the approach 
outlined in the Alignment Evaluation Methodology and Feasibility Considerations Technical 
Memorandum. In addition to feasibility from an engineering standpoint, this report also includes 
discussion related to the NYCDOT policy decision for ŀ ŦǳǘǳǊŜ ǎǘǊŜŜǘŎŀǊ ƛƴ wŜŘ IƻƻƪΦ b¸/5h¢Ωǎ ǇƻƭƛŎȅ 
specifically relates to the selection and evaluation of the alignment options, feasibility considerations, 
expected benefits, and cost considerations. 
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2.0  

This section outlines the process used for selecting and evaluating potential alignments for a streetcar 
service in Brooklyn, as defined in the Alignment Evaluation Methodology and Feasibility Considerations 
Technical Memorandum, as well as the process for developing a policy decision in regard to a future 
streetcar in Brooklyn. The process for selecting and evaluating potential alignments for a streetcar 
service in Brooklyn ƛƴŎƭǳŘŜǎ ŘŜŦƛƴƛƴƎ ǘƘŜ ǎǘǳŘȅΩǎ Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǘƛǾŜǎΣ ƛŘŜƴǘƛfying potential streetcar 
alignments, developing evaluation criteria to measure how well the alignment options ǎŀǘƛǎŦȅ ǘƘŜ ǎǘǳŘȅΩǎ 
goals and objectives, and evaluating various alignment options in comparison to each other. This multi-
step process is graphically shown in Figure 2-1. 
 

Figure 2-1: Alignment Selection and Evaluation Process 

 

 
In Step 1, study goals and objectives were discussed and developed during the initial study meetings. In 
Step 2, conceptual alignments were identified based on a combination of factors, including land uses 
that generate significant person trips, employment densities that concentrate these trip generating 
uses, connecting existing transit that allows for citywide access, and input from the Community Advisory 
Committee. 
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In Step 3, additional streetcar alignments were identified and reviewed during a Demand, Alignment, 
and Feasibility Workshop attended by NYCDOT and members of the consultant team. Based on the input 
received at this workshop and considering planning factors such as existing land use, employment 
density, existing transit, and the roadway network, the alignments were refined to include one basic 
potential alignment with various alternative options. This potential alignment with options was 
presented at the second Community Advisory Committee meeting on December 13, 2010 for public 
feedback. 

EVALUATION CRITERIA 

Using the goals and objectives defined in Step 1, evaluation criteria were developed in Step 4 to assess 
how well the alignment options address the defined goals and objectives. Step 5 considers the degree to 
which each alignment option satisfies the defined goals and objectives using a rating scale for the 
developed evaluation criteria. While these measures are generally qualitative, they allow for a 
comparison of the order of magnitude benefits and drawbacks of each alignment option. Each of the 
study goals and objectives are listed below, along with a description of the evaluation criteria, which 
were used to evaluate the potential alignment options. Table 2-1 includes the streetcar goals and 
objectives and the corresponding evaluation criteria for the forthcoming evaluation of the potential 
alignment options. 
 
Improve Transportation Mobility 

Five objectives are related to the goal of improving transportation mobility: 

 Provide transit accessibility; 

 Minimize travel time; 

 Provide intermodal connectivity; 

 Enhance pedestrian movements; and 

 Accommodate bikeways. 
 
To evaluate whether an alignment option provides transit accessibility, population, employment, and 
activity centers were measured within 1/3-mile of the potential alignment options (for both directions) 
using Geographic Information Systems (GIS) and the New York Metropolitan Transportation Council 
(NYMTC) 2005 traffic analysis zone (TAZ) level population and employment data. Traffic analysis zones 
were considered to be within 1/3 of a mile if more than half of the zone was within 1/3-mile of the 
proposed alignment. For this analysis, the following activity centers were identified: Atlantic Terminal, 
Borough Hall, Red Hook Houses, Long Island College Hospital, Fairway, and IKEA. Alignment options with 
a higher concentration of population, employment, and activity centers within 1/3-mile received a 
higher rating than alignment options with a lower concentration. 
 
Similarly, GIS was also used to measure route distance and potential trip time savings between the 
following trip generators: Atlantic Terminal, Borough Hall, Red Hook Houses, Long Island College 
Hospital, Fairway, IKEA, and the Smith / 9th Street subway station. Using the scheduled speed of the 
existing Metropolitan Transportation Authority New York City Transit Authority (MTA NYCT) B61 bus as a 
benchmark, alignment options that would provide shorter travel times to these trip generators, due to 
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more streamlined routing, received a higher rating than alignment options that would result in longer 
travel times.1 
 
To assess ŀƴ ŀƭƛƎƴƳŜƴǘ ƻǇǘƛƻƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǇǊƻǾƛŘŜ ƛƴǘŜǊƳƻŘŀƭ ŎƻƴƴŜŎǘƛǾƛǘȅΣ the existing subway and bus 
connections were mapped. The alignment options with a bus or subway connection within one block 
received a higher rating than alignment options with more distant connections or with a lack of 
intermodal connections. Moreover, alignment options with multiple intermodal connections were rated 
accordingly higher. 
 
In terms of pedestrian movements, alignment options were examined based on potential conflicts with 
pedestrian movements and interference with pedestrian space. Alignment options that would require 
the narrowing of sidewalks or the removal of pedestrian space received a lower score for these 
evaluation criteria.  
 
Similarly, alignment options were examined based on their integration with bike routes. Those that 
would conflict with the right-of-way of existing or planned bikeways received a lower score. In addition, 
alignment options that would result in unsafe bicycle/streetcar crossings (60-degree or less crossing 
angles) received a lower score for bicyclist-related evaluation criteria. 
 
Provide economic opportunity and investment and enhance the community character 

Three objectives are related to the goal of providing economic opportunity and investment and 
enhancing the community character: 

 Serve proposed/projected development; 

 Maintain parking supply; and 

 Support neighborhood resident and local business community sentiments. 
 
To evaluate whether an alignment option would serve proposed/projected development, locations of 
future developments were identified within 1/3-mile of the alignment options using GIS. Alignment 
options with a larger number of future developments received a higher rating than alignment options 
adjacent to a lesser number. 
 
Since none of the potential alignment options would be anticipated to create an increase in parking 
supply, this criterion was evaluated with respect to requirements to remove on-street parking supply. 
Alignment options received a lower score if on-street parking removal was necessary to accommodate 
for the streetcar track right-of-way. The removal of on-street parking would be required at most of the 
potential streetcar stops. However, this would occur regardless of the alignment option selected; and 
therefore, was not a factor in determining the evaluation criterion score. 
 
The support of neighborhood residents and local businesses is an important factor in developing a 
future streetcar route. As discussed in the Case Study Report, streetcar support in Portland, Seattle, and 
Philadelphia influenced the planning (and successύ ƻŦ ŜŀŎƘ ŎƛǘȅΩǎ ǎǘǊŜŜǘŎŀǊ ǎȅǎǘŜƳΦ Based on initial 

                                                           
1 

For a conservative evaluation, this analysis assumed streetcars have no inherent travel time advantage over buses. While 

streetcars have a higher capacity for passenger loading and quicker acceleration, average speeds of streetcars operating in 
mixed traffic when traveling in dense urban settings are similar to conventional buses in a similar environment. 
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discussion with members of the community, the concept of a streetcar in Red Hook generally received 
favorable reaction. However, a public meeting is planned for the Brooklyn Streetcar Feasibility Study in 
May, when the alignment options will be presented to the public for their comment and input. A ranking 
for this criterion will be added following the public meeting, based on public input regarding the 
potential alignment options. To date there is no sense of consensus from the community indicating that 
it would welcome a future streetcar. Parts of the community have come forward and stated they would 
like to keep Red Hook as it is, while others have stated they would like to see additional development 
within the neighborhood. 
 
Maintain traffic and delivery access 

Two objectives are related to the goal of maintaining traffic and delivery access: 

 Maintain curb access for unloading and loading; and 

 Maintain access to ReŘ IƻƻƪΩǎ ŀǊǘŜǊƛŀƭ ǊƻŀŘǿŀȅǎ ŀƴŘ .Ǌƻƻƪƭȅƴ ƘƛƎƘǿŀȅǎΦ 
 
All proposed alignment alternatives use the existing street network as their primary route locations 
(with some minor exceptions). Generally, these routes are located in the rightmost travel lane of the 
roadway. For most of the alignment options, curbside parking is maintained except in station/stop 
areas, where ǘƘŜ ǎƛŘŜǿŀƭƪ ΨōǳƳǇǎ ƻǳǘΩ to align with the streetcar track for boarding, and in areas where 
turns preclude the possibility of parking due to the turning radius of the streetcar. For most alignment 
options, this curb access impact is relatively consistent. 
 
However, there are some locations along the alignment options where the existing street width is not 
sufficient to maintain parking adjacent to the streetcar alignment. As a result, parking/loading areas 
would be restricted in these areas. The rating of the various alignment options under this criterion are 
based on the amount of curbside parking/loading lost due to the location of the streetcar route. 
 
In determining the initial alignment options, impacts to major intersections, arterial streets, and 
highway ramps were generally avoided. Streetcar design allows the mixing of the streetcar operation 
with the urban automobile traffic; and therefore, street and highway access was not generally impacted 
by the potential routes. (For additional discussion, please see the section on traffic planning on page 3-
13.) 
 
! ŎƻƳǇŀǊŀǘƛǾŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ǊƻǳǘƛƴƎ ƻƴ ŀŎŎŜǎǎ ǘƻ wŜŘ IƻƻƪΩǎ ŀǊǘŜǊƛŀƭ ǊƻŀŘǿŀȅǎ ŀƴŘ 
Brooklyn highways was made by focusing on the potential impact on truck access to local and through 
truck routes. The truck routes in the Study Area were reviewed to identify any streetcar/truck route 
interference, including restrictions on turns, roadway geometrics, parking, loading, driveway access, and 
double-parking. The alignment options that would create greater interference with existing truck routes 
received a lower score than the alignment options that would minimize impacts on existing truck traffic 
patterns. 
 
Minimize adverse impacts on the built and natural environment 

Four objectives are related to the goal of minimizing adverse impacts on the built and natural 
environment: 

 Minimize property acquisition; 

 Minimize adverse impacts to historical resources; 
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 Minimize impacts to natural features/resources and coastal waters; and 

 Minimize traffic impacts. 
 
As a streetcar would operate in the existing street right-of-way, property acquisition would not be 
necessary for a majority of the streetcar track. However, at some corners, the turning radius would likely 
infringe on existing sidewalks, even if the minimal radius of 50 feet is utilized. Impacts on the 
intersection corners could include some right-of-way takings to maintain sidewalk widths. In addition, 
although the alignment options presented in this study avoid the actual removal of any structures, some 
reconfiguration of access to buildings could be required to support the revised corner geometry in a few 
isolated cases. It is noted that at this level of mapping precision, there is some uncertainty in the exact 
nature and amount of property required. However, most potential impacts have been identified. For 
rating purposes, the alignment options that could require property acquisition received a lower score. 
 
Two historic districts ς Cobble Hill and Brooklyn Heights ς were identified in the Study Area. Alignment 
options within these historic districts present potential impacts, particularly visually, due to the 
overhead wires used for power distribution. All Northern Section alignment options travel through these 
districts; and thus, received a lower score for this criterion. 
 
In addition, historic landmarks were mapped in the Study Area. The locations of historic landmarks were 
compared to the potential alignment options, and it was determined that none of the potential 
alignment options would require the acquisition of historic property. However, potential visual impacts 
could occur, due to the overhead wires used for power distribution. These alignment options received a 
lower score for this criterion. 
 
To evaluate the adverse impacts to natural features/resources and coastal waters, the locations of 
parkland and coastal waters within the Focus and Study Areas were mapped. Alignment options that 
traverse parkland received a lower score. Similarly, alignment options adjacent to coastal waters 
received a lower score. 
 
Traffic data and existing analyses from the Downtown Brooklyn Surface Transit Circulation Study were 
used to identify intersections operating at unacceptable levels of congestion. As provided in the 
Highway Capacity Manual, intersection and street operations are defined in terms of average delay 
experienced during peak traffic operations. The delay is expressed in terms of level of service (LOS) and 
is given a rating from LOS A, where delays are minimal, to LOS F, relating to an over capacity, or a 
jammed condition. 
 
Generally, track alignments were identified that would minimize traffic flow disruption, and allow the 
streetcar to operate within established traffic lanes, controlled by existing traffic signal phases. 
However, in some instances, especially where streetcars were required to turn left from the right lane, 
the signal phasing would have to be modified to accommodate the safe movement of the streetcar, 
ǳǎƛƴƎ ŜȄŎƭǳǎƛǾŜΣ ƻǊ ΨǉǳŜǳŜ ƧǳƳǇΩ ǇƘŀǎƛƴƎΦ ¢Ƙƛǎ ǿƻǳƭŘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜǎǳƭǘ ƛƴ ŀ ǊŜŘǳŎǘƛƻƴ in capacity for the 
through vehicular movements. These alignment options received a lower score in these instances.  
 
There are also some locations where the existing street operations are so poor that they would create 
delays to the streetcars. At locations such as these, the severity of the anticipated poor traffic flow 
produced a lower score than alignment options that would operate in an unobstructed manner. 
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Minimize streetcar capital and operating costs and impact 

Three objectives comprise the goal of minimizing streetcar capital and operating costs and impact: 

 Implement within a reasonable construction timeframe and cost; 

 Avoid conflicts with existing and proposed infrastructure; and 

 Avoid or minimize utility relocation. 
 
To determine whether an alignment option could be implemented within a reasonable construction 
timeframe and cost, a preliminary assessment was made regarding the difficulty of construction, likely 
capital cost, rights-of-way and property issues, complexity of the route, and physical constraints. At this 
point in the study, many of these issues were addressed on a qualitative basis only. For example, it has 
been noted that an alignment option along a cobblestone pavement would be more costly and take 
more time than a typical asphalt pavement. (Capital costs are discussed in more detail later in section 
6.1.) Alignment options that would have a longer construction timeframe or higher cost received a lower 
score for these criteria. 
 
To evaluate whether the alignment options avoid conflicts with existing and proposed infrastructure, 
utility infrastructure was located and potential conflicts identified. The alignment options that avoid 
these potential infrastructure conflicts received a higher score than those alignment options that 
conflicted with existing infrastructure. 
 
Utility locations are only known on a preliminary basis at this point. Although track alignment can be 
influenced by the location of certain utilities, it is generally necessary to set the alignment based on 
other factors, such as traffic movements and parking and loading requirements. As a result, certain 
alignment options could result in a large number of utility relocations, and would be more costly to 
implement. Furthermore, utility maintenance can impact streetcar operations after construction is 
complete. For this assessment, alignments that were in conflict with known underground utilities 
facilities received a lower score to reflect the likely difficulties of construction and maintenance. 
(Utilities are discussed in greater detail in section 3.3.) 
 

Table 2-1: 
Brooklyn Streetcar Evaluation Criteria 

GOAL/OBJECTIVE EVALUATION CRITERIA 

IMPROVE TRANSPORTATION MOBILITY 

Provide transit accessibility  POPULATION WITHIN 1/3ςMILE OF ALIGNMENT 

 EMPLOYMENT WITHIN 1/3ςMILE OF ALIGNMENT 

 ACTIVITY CENTERS WITHIN 1/3-MILE OF ALIGNMENT 

Improve travel time  TRIP TIME SAVINGS TO AND FROM VARIOUS TRIP-GENERATORS 

Provide intermodal connectivity  PROVIDES BUS CONNECTIONS 

 PROVIDES SUBWAY CONNECTIONS 
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Table 2-1: 
Brooklyn Streetcar Evaluation Criteria 

GOAL/OBJECTIVE EVALUATION CRITERIA 

Enhance pedestrian movements  MINIMIZES INTERFERENCE WITH PEDESTRIAN MOVEMENTS 

 IMPROVE PEDESTRIAN SPACE 

Accommodate bikeways  MINIMIZES INTERFERENCE WITH EXISTING/PLANNED 

BIKEWAYS AND GREENWAYS 

 MINIMIZES IMPACTS TO BICYCLIST SAFETY 

PROVIDE ECONOMIC OPPORTUNITY AND INVESTMENT AND ENHANCE THE COMMUNITY CHARACTER 

Serve proposed/projected development  FUTURE DEVELOPMENT WITHIN 1/3ςMILE OF ALIGNMENT 

Maintain parking supply  MINIMIZES CHANGES TO PARKING SUPPLY 

Support neighborhood resident and local 
business community sentiments 

 AMOUNT OF STREETCAR SUPPORT/OPPOSITION 

MAINTAIN TRAFFIC AND DELIVERY ACCESS 

Maintain curb access  MINIMIZES CHANGE IN CURB ACCESS (LINEAR FEET) 

aŀƛƴǘŀƛƴ ŀŎŎŜǎǎ ǘƻ wŜŘ IƻƻƪΩǎ ŀǊǘŜǊƛŀƭ 
roadways and Brooklyn highways 

 MINIMIZES VEHICLE RESTRICTIONS TO ACCESS RED HOOKΩS 

ARTERIAL ROADWAYS AND BROOKLYN HIGHWAYS 

 MAINTAIN TRUCK ACCESS TO LOCAL AND THROUGH TRUCK 

ROUTES 

MINIMIZE ADVERSE IMPACTS ON THE BUILT AND NATURAL ENVIRONMENT 

Minimize property acquisition  MINIMIZES PROPERTY ACQUISITION 

Minimize adverse impacts to historical 
resources 

 MINIMIZES VISUAL IMPACTS TO HISTORIC RESOURCES 

 MINIMIZES HISTORIC PROPERTY ACQUISITION 

Minimize impacts to natural 
features/resources and coastal waters 

 MINIMIZES INTERFERENCE WITH PARKLAND OR COASTAL 

WATERS 

Minimize traffic impacts  MINIMIZES NEGATIVE IMPACT ON TRAFFIC FLOW 

MINIMIZE STREETCAR CAPITAL AND OPERATING COSTS AND IMPACT 

Implement within a reasonable 
construction timeframe and cost 

 SHORTER CONSTRUCTION DURATION 

 LOWER CONSTRUCTION COST 

Avoid conflicts with existing and proposed 
infrastructure 

 MINIMIZES INFRASTRUCTURE CONFLICTS 

Avoid or minimize utility relocation  MINIMIZES UTILITY CONFLICTS 

 MAINTAIN ACCESS TO UTILITIES 
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RATING SCALE 

The relative rating for each evaluation criterion was developed to differentiate between the 
performances of each alignment option. The rating scale ranges from high-performing to low-
performing scores. Point values were assigned for the respective ratings of each evaluation criterion 
shown in Table 2-1. Below is the rating scale and point system that was designated for the respective 
evaluation criteria. 
 

High-
performing 

     Low-
performing 

 20 15 10 5 0  

 
The points for all the evaluation criteria were summed to come up with a final point total for each 
alignment option. The alignment options were then ranked to determine the alignment(s) that best 
meet(s) the defined goals and objectives. 

POLICY DECISION 

The process for developing a policy decision for a go/no go decision for a future streetcar in Brooklyn 
includes the selecting and evaluating the alignment options (as described above), identifying feasibility 
considerations (as described in section 3.0), and determining capital and operating costs (as described in 
section 6.0). This multi-step process is graphically shown in Figure 2-2. ¢ƘŜ b¸/5h¢Ωǎ ǇƻƭƛŎȅ ŘŜŎƛǎƛƻƴ 
also incorporates streetcar benefits, which are discussed in the Case Study Report. 
 

Figure 2-2: Policy Decision Process 

 
 

NYCDOT's 
Policy 

Decision 

Select and 
evaluate 

alignment 
options 

Identify 
feasiblity 

considerations 

Identify 
streetcar 
benefits 

Determine 
capital and 
operating 

costs 

      



BROOKLYN STREETCAR 
FEASIBILITY REPORT 

 

 

3-10 

3.0  

This section describes general streetcar feasibility considerations typical of a streetcar operating in an 
urban environment, which were considered for the proposed Brooklyn Streetcar. These general 
considerations include alignment considerations (right-of-way, horizontal curvature, major 
infrastructure obstacles, station platforms, and vertical clearance), traffic planning (traffic operations 
and signals, parking and loading, and bicycle integration), and constructability (construction 
methodology, construction impacts, pavement type, and utilities). In addition to a description of each of 
these considerations, the related evaluation criteria are identified in relation to the applicability to 
streetcar feasibility. Specific areas of concern within the Study Area and an assessment of the potential 
future streetcar alignment options are included in section 4.0. 

3.1 Alignment Considerations 

RIGHT-OF-WAY 

The minimum desired lane width for a streetcar track is 11 feet, which accommodates a typical nine-foot 
wide streetcar and a reasonable separation from adjacent travel lanes, parking, or other streetcar lanes. 
Adjacent parking lanes should be a minimum of eight feet in width. However, experience in areas where 
snow can be present, indicates that wider parking lanes (up to 11 feet wide) are preferable to 
accommodate snow piles. Adjacent travel lanes should not be less than 11 feet in width to avoid 
ΨŎǊƻǿŘƛƴƎΩ ƻŦ ŀƳōƛŜƴǘ ǘǊŀŦŦƛŎ ƴŜȄǘ ǘƻ ǘƘŜ ƳƻǾƛƴƎ ǎǘǊŜŜǘŎŀǊΦ 
 
Based on these guidelines, the minimum typical cross section to accommodate two-way vehicular, 
streetcar traffic, and parking on each side is 38 feet. (To accommodate 11-foot parking lanes, 44 feet 
would be desirable.) Many of the streets along the potential alignment options are less than forty feet in 
width, curb to curb, and serve multiple users. Streets less than 38 feet in width would require the 
removal of parking from one side, unless the sidewalk areas could be reconfigured to allow the road to 
be widened to 38 feet. 
 
This feasibility consideration impacts various evaluation criteria, includƛƴƎ ΨaƛƴƛƳƛȊŜǎ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ 
ǇŜŘŜǎǘǊƛŀƴ ƳƻǾŜƳŜƴǘǎΩΣ ΨaƛƴƛƳƛȊŜǎ ŎƘŀƴƎŜǎ ǘƻ ǇŀǊƪƛƴƎ ǎǳǇǇƭȅΩΣ Ψaŀƛƴǘŀƛƴǎ ǘǊǳŎƪ ŀŎŎŜǎǎ ǘƻ ƭƻŎŀƭ ŀƴŘ 
ǘƘǊƻǳƎƘ ǘǊǳŎƪ ǊƻǳǘŜǎΩΣ ŀƴŘ ΨaƛƴƛƳƛȊŜǎ ǇǊƻǇŜǊǘȅ ŀŎǉǳƛǎƛǘƛƻƴΩΦ !ǎ ǎǳŎƘΣ ŀƭƛƎƴƳŜƴǘ ƻǇǘƛƻƴǎ ǿƛǘƘ ǊƻŀŘǿŀȅ 
widths of 44 feet or more received a high performing score (20) for these evaluation criteria. Similarly, 
alignment options with a cross section less than 44 feet, but greater than 38 feet received a mid-
performing score (15 or 10), and alignment options with 38-foot roadway widths received a lower 
performing score (5). Finally, alignment options with a cross section less than 38 feet received a low 
performing score (0). 

HORIZONTAL CURVATURE 

The industry standard2 for the minimum desired horizontal radius for streetcar tracks is 82 feet. 
However, depending on the vehicle type being utilized, the radius can be reduced to as little as 50 feet 

                                                           
2
 TCRP Report 57 ς Track Design Handbook for Light Rail Transit 
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to accommodate specific field conditions. In addition, horizontal curvature is related to the required 
operating speeds. At the low operating speeds typically found in mixed traffic service, the radius of the 
ŎǳǊǾŜ ƛǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ǘǊǳŎƪ ǘƻ ǇƛǾƻǘ ǿƛǘƘƻǳǘ ŜƴŎƻǳƴǘŜǊƛƴƎ ǇƘȅǎƛŎŀƭ ƻōǎǘǊǳŎǘƛƻƴ 
in the drive mechanism or car body. On tangent sections (straight track), a curve radius of 600 feet is 
required to achieve operation speeds of 25 miles per hour. 
 
Based on preliminary investigation in the Study Area, and as reported in the Alignment Evaluation 
Methodology and Feasibility Considerations Technical Memorandum, the minimum desired horizontal 
radius of 82 feet would be difficult to achieve in many locations, as the track would infringe on existing 
sidewalks. For these locations, a turning radius of 50 feet may be necessary to avoid comprehensive 
intersection reconstruction. 
 
¢Ƙƛǎ ŦŜŀǎƛōƛƭƛǘȅ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛƳǇŀŎǘǎ ǾŀǊƛƻǳǎ ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀΣ ƛƴŎƭǳŘƛƴƎ ΨaƛƴƛƳƛȊŜǎ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ 
ǇŜŘŜǎǘǊƛŀƴ ƳƻǾŜƳŜƴǘǎΩΣ ΨaƛƴƛƳƛȊŜǎ ŎƘŀƴƎŜǎ ǘƻ ǇŀǊƪƛƴƎ ǎǳǇǇƭȅΩΣ ŀƴŘ ΨaƛƴƛƳƛȊŜǎ ǇǊƻǇŜǊǘȅ ŀŎǉǳƛǎƛǘƛƻƴΩΦ 
For example, as reported in the Alignment Evaluation Methodology and Feasibility Considerations 
Technical Memorandum the potential alignment options traveling between Columbia Street and Van 
Brunt Street (President Street and Carroll Street) would require the streetcar make difficult turns, due to 
the narrowness of the streets and the small existing corner radii, as shown in Figure 3-1. In order to 
make this turn, one or two corner on-street parking spaces would need to be removed, and minor curb 
adjustments would likely be required. As such, this alignment option received a low performing score (0) 
for the associated evaluation criteria. 
 

Figure 3-1: Horizontal Curvature Considerations on President and Carroll Streets 

 
URS Corporation 
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MAJOR INFRASTRUCTURE OBSTACLES 

As reported in the Alignment Evaluation Methodology and Feasibility Considerations Technical 
Memorandum, the location of Interstate 278 (I-278) and the Brooklyn Battery Tunnel are important in 
terms of the constructability of a streetcar line crossing these facilities. Specifically, the Hicks Street 
conceptual alignment was eliminated due to its proximity to I-278. Based on this preliminary 
investigation, Columbia Street, which crosses I-278 east of the Brooklyn Battery Tunnel portal, would 
ǇǊƻǾƛŘŜ ǘƘŜ Ƴƻǎǘ ŦŜŀǎƛōƭŜ ƻǇǘƛƻƴΦ ¢Ƙƛǎ ŦŜŀǎƛōƛƭƛǘȅ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ΨaƛƴƛƳƛȊŜǎ 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŎƻƴŦƭƛŎǘǎΩ ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀΦ !ƭƛƎƴƳŜƴǘ ƻǇǘƛƻƴǎ ǘhat would result in minimal 
infrastructure conflicts received a high performing score (20), and alignment options that would result in 
greater infrastructure conflicts received a low performing score (0) or (5), depending on the magnitude 
of the conflict. 

STATION PLATFORMS 

Assuming a typical modern streetcar vehicle, the length of the station platform should be between forty 
and sixty feet in order to provide platform access to all vehicle doors. The platform is treated as an 
extension of the curb and sidewalk at intersections with stops, and at a minimum, the width should be 
eight to 12 feet to allow for good pedestrian circulation and handicap circulation. In addition, the track 
alignment at the station platform should be tangent with less than a two percent grade. 
 
The typical curb height at stations is between ten and 14 inches, and is dependent to some extent on 
the vehicle. If the vehicle is not capable of self-leveling, a bridge plate is necessary. The horizontal 
clearance, between the centerline of the track and the platform edge, should be approximately four 
feet, and is also dependent on vehicle type. Americans with Disabilities Act (ADA) access and grade 
requirements must be complied with for all new construction. 
 
Because of the grade differential between the existing standard sidewalk and the desired level platform 
boarding, sidewalk reconstruction and grading work would be required at each stop. The design concept 
being examined includes the utilization of a bulb out from the existing sidewalk and curb line into the 
existing on-street parking lane to allow for platform boarding, as shown in Figure 3-2. This would 
typically eliminate three or four on-street parking spaces at each stop, in each direction. 
 
Due to the elimination of on-street parking at each stop, this feasibility consideration will impact the 
ŦƻƭƭƻǿƛƴƎ ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀΥ ΨaƛƴƛƳƛȊŜǎ ŎƘŀƴƎŜǎ ǘƻ ǇŀǊƪƛƴƎ ǎǳǇǇƭȅΩ ŀƴŘ Ψ/ƘŀƴƎŜ ƛƴ ŎǳǊō ŀŎŎŜǎǎΩΦ ¢ƘŜ 
removal of on-street parking would be required at most of the potential streetcar stops. However, this 
would occur regardless of the alignment option selected; and therefore, was not a factor in determining 
the evaluation criterion score. 
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Figure 3-2: Typical Streetcar Stop 

 
URS Corporation 

VERTICAL CLEARANCE 

The minimum vertical clearance from the top of the rail to power supply wire is 13 feet, and the 
maximum height is 21 feet. Vertical clearance less than 18 feet requires the streetcar to be in an 
exclusive (no other vehicles) lane, unless a variance from the National Electrical Safety Code (NESC) is 
obtained. Alignment options with potential vertical clearance conflicts received a low performing score 
(0 to 5ύ ŦƻǊ ǘƘŜ ΨaƛƴƛƳƛȊŜǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŎƻƴŦƭƛŎǘǎΩ ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀΦ 

3.2 Traffic Planning 

TRAFFIC OPERATIONS /  SIGNALS 

Streetcar operation is flexible and is typically similar to other vehicles in shared lanes using line of sight. 
As such, no additional traffic signal control is necessary. However, in a typical urban environment, lane 
arrangements and geometric constraints can require special traffic signal phasing to accommodate some 
streetcar movements. For example, this occurs when a streetcar in the rightmost lane on a multi-lane 
street must turn left, crossing through and/or left turning traffic. This is generally handled with an 
ŜȄŎƭǳǎƛǾŜ ǎƛƎƴŀƭ ǇƘŀǎŜ ŀƴŘ ŀƴ ŜȄŎƭǳǎƛǾŜ ǎǘǊŜŜǘŎŀǊ ƭŀƴŜΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ΨǉǳŜǳŜ ƧǳƳǇΩ ǇƘŀǎƛƴƎΦ 
 
Many cities introduce transit priority movements through detection of the streetcar and the priority 
service of the streetcar phase, either through a pre-emption system or through a multi-phase actuated 
signal system; these could be coordinated with transit signal priority systems being implemented for 
buses elsewhere in the city. This type of priority phasing could be utilized at any of the signalized 
intersections throughout the route to facilitate streetcar operations. 
 



BROOKLYN STREETCAR 
FEASIBILITY REPORT 

 

 

3-14 

This feasibility consideration impacts evaluation criteria related to tǊŀŦŦƛŎ Ŧƭƻǿ ΨaƛƴƛƳƛȊŜǎ ƴŜƎŀǘƛǾŜ 
ƛƳǇŀŎǘ ƻƴ ǘǊŀŦŦƛŎ ŦƭƻǿΩ ŀƴŘ ǇŜŘŜǎǘǊƛŀƴ ƳƻǾŜƳŜƴǘǎ ΨaƛƴƛƳƛȊŜǎ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ ǇŜŘŜǎǘǊƛŀƴ ƳƻǾŜƳŜƴǘǎΩΦ 
Alignment options that would not require any signal modifications received a high performing score (20) 
for these evaluation criteria. By contrast, alignment options that would require signal modifications 
received lower performing scores (5 or 0), depending on the degree of the modification. 

PARKING AND LOADING 

As discussed in the Right-of-Way section, parking lanes should be a minimum of eight feet in width. 
However, experience in areas where snow can be present indicates that wider parking lanes (up to 11 
feet wide) are preferable to accommodate snow piles. This feasibility consideration impacts two 
ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀΥ ΨaƛƴƛƳƛȊŜǎ ŎƘŀƴƎŜǎ ǘƻ ǇŀǊƪƛƴƎ ǎǳǇǇƭȅΩ ŀƴŘ ΨaƛƴƛƳƛȊŜǎ ŎƘŀƴƎŜǎ ǘƻ ŎǳǊō ŀŎŎŜǎǎΩΦ 
Alignment options with parking lanes of 11 feet or more received a high performing score (20) for these 
evaluation criteria. Similarly, alignment options with parking lanes less than 11 feet, but greater than 8 
feet received a mid-performing score (15 or 10), and alignment options with an 8-foot parking lane 
received a lower performing score (5). Finally, alignment options with less than 8 feet available for 
parking received a low performing score (0). As detailed in the Right-Of-Way section, alignments that are 
too narrow to accommodate parking on both sides of the street also receive a low performing score (0) 
for these criteria. 

BICYCLE INTEGRATION 

Bicycle integration comprises two components: whether the streetcar interferes with existing or 
planned bikeways; and whether the streetcar impacts ǘƘŜ ŎȅŎƭƛǎǘΩǎ ǎŀŦŜǘȅΦ Figure 3-3 shows the 
designated bike routes and lanes within the Focus Area and Study Area. As reported in the Existing 
Conditions Report, bicycle routes crisscross the Study Area. In the Focus Area, Class II bike routes or 
Class III bike paths are provided along Bay Street, Creamer Street, Lorraine Street, and West 9th Street. 
Alignment options that conflict with the existing or planned bicycle routes and paths received a low 
ǇŜǊŦƻǊƳƛƴƎ ǎŎƻǊŜ όл ƻǊ рύ ŦƻǊ ΨaƛƴƛƳƛȊŜǎ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ ŜȄƛǎǘƛƴƎκǇƭŀƴƴŜŘ ōƛƪŜǿŀȅǎκDǊŜŜƴǿŀȅǎΩΦ 
 
Streetcar systems can experience safety issues with bicycle integration, as reported in the Case Study 
Report. Bicycle wheels and tires are susceptible to getting caught within the gap of the streetcar track 
flange. Specifically, this situation occurs when a bicyclist is required to cross the tracks at less than a 60-
degree ŀƴƎƭŜΦ ²ƘŜƴ ŀ ǘǊŀŎƪ ΨŎŀǘŎƘŜǎΩ ŀ ǿƘŜŜƭΣ ŀ ōƛŎȅŎƭƛǎǘ Ƴŀȅ ōŜ ǘƘǊƻǿƴ ŦǊƻƳ ǘƘŜƛǊ ōƛŎȅŎƭŜΦ ¢ƻ ŘŜŎǊŜŀǎŜ 
the number of accidents, streetcar infrastructure should be designed to eliminate crossings with less 
than 60-degree crossing angles and be designed with as close to 90-degree crossings as possible. 
 
In addition, right-side running tracks and streetcar track curves may create instances where a bicyclist 
riding in the right lane chooses to cross the tracks at an angle less than 60 degrees. This configuration 
can lead to accidents. Center-running and left-running tracks are typically safer scenarios for bicyclists, 
as they avoid many of the conflicts between side running streetcars and parallel bike tracks. Signs and 
pavement markings can be used to assist cyclists in maneuvering around track curves at safe angles. 
Alignment options with 60-degree or less crossing angles received a low performing score (0 or 5) for 
ΨaƛƴƛƳƛȊŜǎ ƛƳǇŀŎǘǎ ǘƻ ōƛŎȅŎƭƛǎǘ ǎŀŦŜǘȅΩΦ 
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Figure 3-3: Bicycle Routes and Paths 
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3.3 Constructability 

¢ƘŜ ŎƻƴǎǘǊǳŎǘŀōƛƭƛǘȅ ƻŦ ŀ ŦǳǘǳǊŜ ǎǘǊŜŜǘŎŀǊ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ǘǿƻ ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀ Ψ{ƘƻǊǘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ 
ŘǳǊŀǘƛƻƴΩ ŀƴŘ Ψ[ƻǿŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǎǘǎΩΦ !ƭƛƎƴƳŜnt options with identified infrastructure or utility 
conflicts or longer alignment options would incur longer construction durations and consequently, 
greater costs. As such, these alignment options received a low performing score (0 or 5, depending on 
the construction impact). 

PROPOSED METHODOLOGY 

As described in the Case Study Report, both Portland and Seattle instituted a shallow track, single pour 
construction system that minimized excavation and expedited construction. Shallow slab construction 
would be preferable to operate a streetcar in the existing streets in Brooklyn, compared to light rail full-
depth construction. As such, the alignment options developed for this phase of the feasibility study 
considered minimal roadway reconstruction related to utility relocation. 
 
Following preliminary and final design of the streetcar alignment and stations, the typical construction 
sequence for shallow slab streetcar track construction is as follows: 
1. Construction would begin with the relocation or adjustments to any private and public utility lines, 

manholes or structures. (Utilities are discussed in greater detail on page 3-18.) 
2. The roadway pavement would be excavated to a depth of roughly 18 inches and the subgrade would 

be fine graded for the track slab.  
3. Track drains would be installed and tied into the existing storm system.  
4. Rails that have been welded at an off-site staging area would be pulled into place and set to grade, 

and reinforcing steel would be placed and tied. 
5. The track slab concrete would be poured, finished, and cured. 
6. The adjacent asphalt pavement would be milled and overlaid to the proper cross slope to restore 

the driving surface.  
7. Following the track construction, the foundations, poles, hardware, electrical distribution system, 

communications equipment, overhead contact wiring, and systems for new traffic signals would be 
installed. 

8. The construction of the streetcar station stops, fare collection devices, installation of signage, and 
application of pavement markings would complete the system. 

In all, the major construction activities for track and roadway modifications would require approximately 
four weeks to complete 600 to 800 feet of track. In general, construction activities would occur during 
daytime hours (i.e., 7:00 AM to 7:00 PM), and all work ǿƻǳƭŘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ /ƛǘȅ ƻŦ bŜǿ ¸ƻǊƪΩǎ Noise 
Ordinance, which would likely require major noise-generating work, such as rail grinding and jack-
hammering, to occur outside of late-night hours. Any nighttime construction would require and conform 
to a noise variance to be obtained by the project from the City of New York. All construction work would 
be performed in full coordination with other city agencies and would comply with all applicable safety 
requirements. 
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ENVIRONMENTAL CONSIDERATIONS 

The evaluation criteria focused on construction duration and cost. However, based on the construction 
methodology described above, there are short-term environmental consequences that could result from 
construction activities of a future Brooklyn streetcar. Construction impacts would be further analyzed if 
the project progresses and an Alternatives Analysis and environmental review are prepared. These 
short-term environmental consequences include the following categories: 

 Transit ς NYCDOT would coordinate with NYCT to notify riders of detours and closed/temporary 
bus stops related to construction. 

 Traffic ς at least one travel lane would be maintained in each direction at all times, and truck 
routes would not be eliminated during construction, but could be maintained temporarily on 
alternate routes (truck detour signs would be provided as necessary). 

 Land Use and Socio-economic ς typical construction best management practices would be 
employed to avoid or minimize adverse economic consequences to occupants, such as avoiding 
full access closures, providing temporary alternate access and signage, and timely 
communications with business owners. 

 Neighborhoods and Community ς construction would utilize standard industry practices to avoid 
or minimize increasing noise, the creation of dust, establishing construction zones and signage, 
altering or reducing access and establishing detours, and temporarily disrupting utilities as they 
are relocated or reinforced.  

 Noise ς construction would comply with the New York City Noise Ordinance, which defines 
hours for construction related noise.  

 Air Quality ς construction contractors would be required to use reasonable measures to control 
fugitive dust. 

 Visual and Aesthetic Resources ς due to their temporary nature and due to the fact that 
construction is a common visual element in New York City, visual impacts related to a future 
Brooklyn streetcar would be classified as low to moderate. 

 Historic, Archaeological and Cultural Resources ς unknown archaeological or cultural resources 
potentially encountered during construction would be protected from any adverse effect by 
taking some or all of the following actions, in compliance with Federal and state regulations: 
notification to and consultations with regulatory agencies and/or tribes; temporary work 
stoppage at the site; additional surveying and/or documentation; removal and preservation; 
other actions as appropriate. 

 Parklands and Recreation Areas ς temporary noise and dust related to streetcar construction is 
not expected to negatively affect use of nearby parks and recreation areas during the 
construction period. 

 Hazardous Materials ς prior to construction of a future Brooklyn streetcar, a Phase I (and 
potentially Phase II) Environmental Site Assessment (ESA) would be prepared and remedial 
actions would be identified, if necessary. 

 Biological Resources and Endangered Species ς no effect to listed aquatic species and their 
designated critical habitat would be expected because project activities would implement 
construction containment plans and BMPs. 

 Water Resources ς construction effects on water quality from a future Brooklyn streetcar would 
be negligible, as construction would follow bŜǿ ¸ƻǊƪ /ƛǘȅΩǎ Erosion and Sediment Control Code.  
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PAVEMENT TYPE 

Some Red Hook streets would require more extensive reconstruction due to the existing street material. 
For example, the alignment option on Beard Street would be considered full roadway reconstruction, 
since the existing road is cobblestone, as shown in Figure 3-4. This would require extensive 
reconstruction and grading in order to build the track slab and running rail. This feasibility consideration 
impacts both evaluation criteria related to construction, as discussed above. Alignment options that 
ǿƻǳƭŘ ǊŜǉǳƛǊŜ ƳƻǊŜ ŜȄǘŜƴǎƛǾŜ ǊŜŎƻƴǎǘǊǳŎǘƛƻƴ ǊŜŎŜƛǾŜŘ ƭƻǿŜǊ ǇŜǊŦƻǊƳƛƴƎ ǎŎƻǊŜǎ όл ƻǊ рύ ŦƻǊ ǘƘŜ Ψ{ƘƻǊǘŜǊ 
ŎƻƴǎǘǊǳŎǘƛƻƴ ŘǳǊŀǘƛƻƴΩ ŀƴŘ Ψ[ƻǿŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǎǘǎΩ ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀ. 
 

Figure 3-4: Typical Cobblestone Street in Red Hook 

 
URS Corporation 

UTILITIES 

Utility clearance requirements should be established with input from the local agencies and utility 
companies during the early stages of design. For new construction, a utility-free zone within nine to 
twenty feet from the track centerline to any parallel utility is considered to be ideal. However, in most 
instances of construction in existing streets, the need to revise infrastructure is related to the functional 
needs of the individual utility companies and the municipalities involved. As discussed in the Case Study 
Report, in both Portland and Seattle, utility coordination was critical to successful design and 
operations. In both cases, utility conflicts significantly increased the cost of the project.  
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There are several types of utility conflicts that should be resolved during the design stage of a future 
Brooklyn streetcar. These include: 

 Parallel utility conflicts, where utilities may be too shallow to permit them to stay in place, or 
where the utility may be restricted due to the need to operate under the streetcar line;  

 Crossings (such as water), which are typically sleeved, or the pipe is replaced with another, non-
conductive material; 

 Surface conflicts where access structures, manholes, valves, etc. are in physical conflict with the 
streetcar tracks; and 

 Deep parallel utilities, which would not typically need to be relocated. 
 
Alignment options that would not result in utility conflicts received a high performing score (20), and 
alignment options that would result in utility conflicts received a low performing score (0 or 5), 
depending on the degree of conflict. 

CONCLUSION 

The feasibility considerations discussed will be factored into the Alignment Options Evaluation. 
However, in addition to helping identify the best alternative, these considerations will also inform the 
policy decision of whether any alignment in Red Hook is advisable for the city to pursue at this time, 
based on financial constraints and competing needs. Facts identified, such as right-of-way constraints, 
parking impacts, and bicycle impacts, would create challenges regardless of which optimal alignment is 
chosen. Other considerations, such as utility relocations, would impact expected costs (see section 6.0). 
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4.0  

This section presents the results of the evaluation of alignment options. Using the developed evaluation 
criteria described in section 2.0, and taking into account the streetcar feasibility considerations outlined 
in section 3.0, the alignment options were assigned scores for each evaluation criteria. Based on these 
scores, the alignment options were then compared to determine the optimal alignment option. 

4.1 Focus Area East 

Focus Area East includes two alignment options: Centre Street and Lorraine Street. Both alignment 
options extend from Columbia Street to Clinton Street. The results of the evaluation criteria ranking for 
these alignment options are shown in Table 4-1. 
 

Table 4-1: 
Focus Area East Evaluation Results 

EVALUATION CRITERIA CENTRE STREET LORRAINE STREET REASON FOR DIFFERENCE 

IMPROVE TRANSPORTATION MOBILITY 

Provide transit accessibility 
Population within 1/3ςmile 
of streetcar alignment   

 

Employment within 1/3ς
mile of streetcar alignment   

 

Activity centers within 1/3-
mile of streetcar alignment   

 

Improve travel time 
Trip time savings to and 
from various trip-generators   

 

Provide intermodal connections 
Provides bus connections 

  
 

Provides subway 
connections   

 

Enhance pedestrian movements 
Minimizes interference with 
pedestrian movements   

 

Affect pedestrian space 
  

Centre Street ς reduction 
in pedestrian space 
(Pedestrian Mall) 

Accommodate bikeways 
Minimizes interference with 
existing/planned 
bikeways/Greenways 

  
 

Minimizes impacts to 
bicyclist safety   
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Table 4-1: 
Focus Area East Evaluation Results 

EVALUATION CRITERIA CENTRE STREET LORRAINE STREET REASON FOR DIFFERENCE 

PROVIDE ECONOMIC OPPORTUNITY AND INVESTMENT AND ENHANCE THE COMMUNITY CHARACTER 

Serve proposed/projected development 
Proposed developments 
with 1/3-mile of alignment   

 

Minimizes changes to 
parking supply   

Lorraine Street ς reduction 
in parking supply 

Support neighborhood and local business community sentiments 
Amount of streetcar 
support/opposition 

N/A N/A  

MAINTAIN TRAFFIC AND DELIVERY ACCESS 

Maintain curb access 
Change in curb access (linear 
feet)   

 

aŀƛƴǘŀƛƴ ŀŎŎŜǎǎ ǘƻ wŜŘ IƻƻƪΩǎ ŀǊǘŜǊƛŀƭ ǊƻŀŘǿŀȅǎ 
Minimizes vehicle 
restrictions to access Red 
IƻƻƪΩǎ !ǊǘŜǊƛŀƭ ǊƻŀŘǿŀȅǎ 
and Brooklyn highways 

  
 

Maintain truck access to 
local and through truck 
routes 

  
 

 

MINIMIZE ADVERSE IMPACTS ON THE BUILT AND NATURAL ENVIRONMENT 

Minimize adverse impacts to historical resources 
Minimizes visual impacts to 
historic resources   

 

Minimizes historic property 
acquisition   

 

Minimize property acquisition 
Minimizes property 
acquisition   

Centre Street ς increased 
property acquisition due 
to transitway conversion 

Minimize impacts to natural features/resources and coastal waters 
Minimizes interference with 
parkland or coastal waters   

 

Minimize negative impact on traffic flow 
Minimizes negative impact 
on traffic flow   
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Table 4-1: 
Focus Area East Evaluation Results 

EVALUATION CRITERIA CENTRE STREET LORRAINE STREET REASON FOR DIFFERENCE 

MINIMIZE STREETCAR CAPITAL AND OPERATING COSTS AND IMPACT 

Implement within a reasonable construction timeframe and cost 
Shorter construction 
duration   

Centre Street ς greater 
flexibility during 
construction due to 
reduced vehicular conflicts 

Lower construction cost 
  

Centre Street ς greater 
flexibility during 
construction due to 
reduced vehicular conflicts 

Avoid conflicts with existing or proposed infrastructure 
Minimizes infrastructure 
conflicts   

Centre Street ς less 
infrastructure conflicts 
and horizontal curvature 
issues 

Avoid or minimize utility relocation 
Minimizes utility conflicts 

  
Centre Street ς greater 
flexibility to avoid utility 
conflicts 

Maintain access to utilities 
  

Centre Street ς greater 
flexibility to avoid utility 
conflicts 

TOTAL SCORE 255 235  

Scoring Key:  

 
 
20  15  10  5  0 
 
Both Focus Area East alignment options have horizontal curvature considerations. These considerations 
are listed below and shown in Figure 4-2: 

 Court Street at West 9th Street ς curb conflict at the northeast corner; 

 Garnet Street at Smith Street ς curb conflict and potential building conflict at the southwest 
corner; 

 Clinton Street at Mill Street ς curb conflict and potential building conflict at the southwest 
corner; and 

 West 9th Street at Gowanus Expressway ς potential conflict with viaduct columns.3  
 
For example, a 50-foot radius would be necessary for the turns to and from Lorraine Street to avoid 
property acquisition, as shown in Figure 4-1. 

                                                           
3
 This potential conflict is based on GIS data and approximate location of viaduct columns. This conflict would be resolved 

during the design phase. 
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Figure 4-1: Horizontal Curvature Considerations on Lorraine Streets 

 
URS Corporation 

 
In addition to horizontal curvature, traffic operation considerations for both alignment options are listed 
below and shown in Figure 4-2. 

 An additional signal phase would likely be necessary at the Smith Street and West 9th Street 
intersection in order to handle the streetcar traffic exiting the new terminal at this location. 

 Crossing under the Gowanus Expressway would require signal modification where the potential 
alignment crosses Hamilton Avenue. This is due to the alignment of the streetcar through the 
columns that support the Gowanus Expressway above Hamilton Avenue. Currently no signal 
exists at Mill Street/Garnet Street and Hamilton Avenue, as there is no vehicular crossing. In 
addition, signal timing modifications could be necessary at West 9th and Hamilton Avenue. 

 
Both Focus Area East alignment options would potentially conflict with the Class II bike route on West 
9th Street, particularly at the streetcar station stop locations. To integrate these two modes, the bike 
route could be relocated around the stop, taking some of the sidewalk space. This solution has been 
successfully implemented in Portland and shown in Figure 4-3. 
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Figure 4-2: Focus Area East Feasibility Considerations 

 




















































































